The negative muon (Jr) is a new probe in the study of solid state physics. 1 If~-is bound to a spinless nucleus, the muon-nucleus system (the ground-state muonic atom) is a pure magnetic probe because its spin is onehalf. The bound-muon spin is polarized up to about 17 %, which causes an asymmetric angular distribution of electrons decaying from the muons, and thus the muon spin rotation (llSR) in the presence of magnetic field can be detected from a time distribution of decay electrons. In this Letter we report observation of the negative muon spin rotation (ll-SR) at the oxygen site in paramagnetic MnO. The oxygen atom in this magnetic oxide plays an important role in the superexchange interaction which gives rise to antiferromagnetic ordering of Mn 2 + d-electrons below TN = 116 K. 2 To study local fields at oxygen sites in such an oxide, however, conventional NMR methos is hardly applicable, not only because of the quite low natural abundance of 17 0 (0.04 %) but also because of a large quadrupole broadening at non-cubic site, while the ll-SR method is promising and powerful. Since ll-o has a lifetime of 1.8 lJSec, which is much longer than the lifetimes (100-200 nsec) of ll-trapped by heavier elements, the muon signal from oxygen can be,selectively separated. Furthermore, the ll-sR method may reveal new phenomena, since the ll-o probe behaves as a nitrogen-like impurity but with rather broader magnetization distribution as compared with the nitrogen nucleus.
Thus far, no ll-SR experiments have been reported on magnetic oxides.
We started our measurements with paramagnetic MnO, since it is the exceptional case where the 17 0 NMR has been observed. 3 Goals of our work are a) to determine the paramagnetic shift (t.) of muons at oxygen sites and the muon relaxation time (T 2 ) , and b) to compare these with the 1 7o NMR data.
The experimental set-up and the procedure of measurements were the same The time spectrum of the long-lived component will be expressed by N(t) =No e-t/T [1 +A e-t/T2 cos(2wf+.)], (1) where T = 1.84 ± 0.02 11sec, A is the asynunetry, T 2 is the relaxation time, and f is the Larmor frequency. between oxygen and carbon, 6 we have a paramagnetic shift 6 of 11-o in MnO, c5H 6 ---H--= 1.16 ± 0.21 %. (2) The value of h. determined at H = l.lOQ'l kOe [0.9 ± 0.8 %] involves larger 0 0 0 7 7 -3 -error but in agreement with the above value (2) .
The relaxation time T 2 has also been determined by x 2 -fits. Results are 0.7 ± 8:~ ~sec at H = 6.830 kOe and 1.3 ± 8: § ~sec at H = 1.1061 kOe.
By extrapolating these two valu.es to zero external field, like the case of ( the 17o NMR,3 we obtain T 2 = 1.5 ± 8:e ~sec (at H = O). The asymmetry A obtained from the best fits is around 3 %.
We have carefully examined possible effects of long-lived background from muons stopped in the surrounding counters, since its lifetime is around 1.8 ~sec. From measurements on various other targets we have estimated that the long-lived background in the present case is less than one-third the ~-o signal and it has the frequency fo(carbon) with amplitude less than 1.5 %.
After various careful analyses we have finally found that the experimental value {2) is free from the effect of this background.
The present results are summarized and compared with the m4R data in for 17 0.
The paramagnetic shift is expressed as 3 (4) where <Sz> is the thermal average of the six enighboring Mn 2 + spins (S = 5/2) in the presence of an external field H, x is the atomic susceptibility, and -4 -f is the local hyperfine field at the oxygen site exerted from one neighboring Mn 2 + spin, (5) Here f is the effective fractional occupancy by unpaired spins of 2s s orbitals at the oxygen site. 2 ,3 The relaxation rate at high-temperature limit which is subject to the exchange narrowing is written as ( 6) where we, the exchange frequency, is related to the exchange integral J as follows 7 we -12S(S+l)/3 J/ff.
Assuming x and we be constant, we would expect a "Korrirtga-type" relation,
which is consistent with the experimental ·observations (see column 6 of Table 1 ). Thus, this simple-minded consideration would indicate that .3. <Sz> and we: So far we have neglected possible difference in <Sz> and we between lJ-o and 17o. However, since the presence of lJ-o increase~ the local covalency and thus enhances the local superexchange interaction, <Sz> and we in Eqs. (4) and (6) should now be read as the local average <Sz> (which can be named local susceptibility) and local exchange frequency. If the enhanced superexchange interaction causes an increase of the local Weiss temperature 0 (8 a: J/k), and e is still related to x by
the local x would be smaller than the bulk susceptibility. Considering that ~f('IJ-0) > 0.6 Hhf( 17 0), we would obtain elocal > 2000 Kin order to account 
